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57 ABSTRACT 
A sodium chlorate oxygen producing apparatus in 

[11] 3,868,225 
(45) Feb. 25, 1975 

which sodium chlorate candle is mounted in a sodium 
chlorate candle container and is supported therein by 
gas permeable thermally insulating material disposed 
around the candle, an ignition device is attached to 
the candle container and is adapted upon operation to 
ignite the sodium chlorate candle to produce oxygen 
for exit through an outlet passage, and a catalytic 
means is disposed in the path of oxygen to eliminate 
substantially all carbon monoxide and carbon dioxide 
from that oxygen, the sodium chlorate candle having 
first, second and third zones of different compositions 
in order from the point of ignition by the ignition de 
vice, the first Zone being a rapidly burning flash com 
position comprising sodium chlorate, iron, barium per 
oxide and boron, said second zone being a more 
slowly burning cone composition comprising sodium 
chlorate, iron, barium peroxide, asbestos and a quan 
tity of said flash composition, and said third zone 
being the slowest burning composition of the three 
zones, forming the main body of the candle and com 
prising sodium chlorate, iron, barium peroxide and 
glass powder, said sodium chlorate candle also having 
a booster compositoin layer disposed between an adja 
cent pair of said Zones, said booster composition com 
prising at least iron and barium peroxide and having a 
rate of burning intermediate the rates of burning of 
said adjacent layers thereby to ensure an adequate 
transition of combustion from the faster burning to the 
slower burning of said adjacent zones. 

13 Claims, 3 Drawing Figures 

  



PATENTED FEB251975 3,868,225 

SHEET 1 OF 2 
  





3,868,225 

SODIUM (CHELORATE OXYGEN PRODUCING 
APPARATUS 

This invention relates to a portable sodium chlorate 
oxygen producing apparatus and particularly, though 
not exclusively, to such an apparatus for emergency 
SC. 

Oxygen production by thermal decomposition of al 
kali metal chlorates has been known for many decades. 
Practical application of this principle dates from before 
World War II, when attempts were made to utilize such 
chlorates as a source of aviators' breathing oxygen. The 
oxygen so produced did not fully meet desired purity 
standards, however, this early work did highlight the 
basic advantage of chemically generating oxygen using 
solidified chlorates, the specific advantage being com 
pactness, ease of handling, and long term stability. 
The art of producing oxygen from sodium chlorate 

has been developed to an extent where a reliable 
source of oxygen can be provided. It has been proposed 
in the prior art to utilize a sodium chlorate candle com 
prising a flash mix followed by a rapid burning cone fol 
lowed by the main body of the candle in the form of a 
mixture of sodium chlorate, iron and a barium perox 
ide, the flash mix and cone being designed to establish 
a sufficient heat of combustion to properly and suffi 
ciently ignite the main body of the candle. These prior 
art devices have, however, suffered from problems in 
volved in the transition of combustion from the flash 
mix to the cone and from the cone to the main body 
with the result that during this transition a substantial 
drop in oxygen production is exhibited by these de 
vices. 

It is an object of the present invention to produce an 
apparatus capable of supplying physiologically accept 
able oxygen (complying, except for water vapor con 
tent, with the requirements of the United States Phar 
macopaeia) at a rate of 6 liters per minute or greater 
for a period exceeding 15 minutes. 

It is a further object of this invention to overcome the 
problems relating to transition of combustion from one 
zone to another of a sodium chlorate candle, thereby 
to reduce or eliminate dips in the rate of oxygen supply 
at the time of transition. 

it is a further object of the present invention to pro 
vide a convenient, portable, compact, Self-contained 
oxygen producing apparatus of low cost, having a long 
shelflife and very high reliability. 
According to the present invention there is provided 

a sodium chlorate oxygen producing apparatus Com 
prising a sodium chlorate candle container, a sodium 
chlorate candle housed and supported within the can 
dle container, a gas permeable thermally insulating ma 
terial disposed around the candle and supporting the 
candle in spaced relationship with the walls of the can 
dle container, an ignition device attached to the candle 
container and adapted upon operation to ignite the So 
dium chlorate candle, an outlet passage means for per 
mitting exit of oxygen from the candle container, and 
means disposed in the path of oxygen, generated by the 
sodium chlorate candle following ignition, to eliminate 
substantially all carbon monoxide and carbon dioxide 
from that oxygen, the sodium chlorate candle having 
first, second and third zones, in order from the point of 
ignition by the ignition device, each Zone being of a dif 
ferent composition, said first zone being a rapidly burn 
ing flash composition comprising sodium chlorate, 
iron, barium peroxide and boron, said second Zone 
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being a more slowly burning cone composition com 
prising sodium chlorate, iron, bariumperoxide, an inert 
filler and a quantity of said flash composition, and said 
third Zone being the slowest burning composition of the 
three zones, forming the main body of the candle and 
comprising sodium chlorate, iron, barium peroxide and 
an inert filler, said sodium chlorate candle also having 
a booster composition layer disposed between an adja 
cent pair of said Zones, said booster composition com 
prising at least iron and barium peroxide and having a 
rate of burning intermediate the rates of burning of said 
adjacent layers thereby to ensure an adequate transi 
tion of combustion from the faster burning to the 
slower burning of said adjacent zones. 
According to a preferred form of the present inven 

tion there is provided a sodium chlorate oxygen pro 
ducing apparatus comprising a sodium chlorate candle 
container, a sodium chlorate candle housed and sup 
ported within the candle container, a gas permeable 
thermally insulating material disposed around the can 
dle and supporting the candle in spaced relationship 
with the walls of the candle container, an ignition de 
vice attached to the candle container and adapted, 
upon operation, to ignite the Sodium chlorate candle, 
an outlet passage means for permitting exit of oxygen 
from the candle container and means disposed in the 
path of oxygen generated by the Sodium chlorate can 
dle following ignition to eliminate substantially all car 
bon monoxide and carbon dioxide from that oxygen, 
the sodium chlorate candle comprising first, second, 
third, fourth and fifth different compositions arranged 
in layers in order from the point of ignition by the igni 
tion means, said first composition being a rapdily burn 
ing flash composition comprising sodium chlorate, 
iron, barium peroxide and boron, the second composi 
tion being a slower burning booster composition com 
prising iron and barium peroxide, the third composition 
comprising a more slowly burning cone composition 
comprising sodium chlorate, iron, barium peroxide, an 
inert filler and a quantity of said flash composition, the 
fourth composition being an even more slowly burning 
booster composition comprising sodium chlorate, iron, 
barium peroxide and an inert filler, and the fifth com 
position being the slowest burning of the five composi 
tions, forming the main body of the candle and com 
prising sodium chlorate, iron, barium peroxide and an 
inert filler, the fifth composition differing from the 
fourth composition by including a greater percentage 
by weight of sodium chlorate. 

In a particularly preferred embodiment the five com 
positions having constituents given as % by weight as 
follows: 
said flash composition 
about 69% to 70% NaClO. 
about 9/2 to 10/3 Fe 
about 9% to 10% BaC) 
about 9% to 10% Boron; 

said slower burning booster composition 
about 45 to 55 Fe 
about 45 to 55 BaO, 

said cone composition comprising an intermediate 
composition having 
about 36% to 37% NaClO3 
about 36A to 37/3 Fe 
about 3% to 4%. BaO. 
2 1/2 to 22% asbestos 
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into which is mixed as a % by weight of said intermedi 
ate composition 5%% to 6%% of said flash composi 
tion; 
said even more slowly burning booster composition 
about 64 to 65 NaClO3 
about 18 to 19 Fe 
about 16 to 17 BaO. 
about 4 to 14 glass powder; and 

said main body composition 
about 90 to 91 NaClO3 
about 4 to 5 Fe 
about 4 to 5 BaO, 
about 0 to 1 glass powder. 
The present invention offers advantage over the prior 

art by virtue of the use of the five different composi 
tions to form the sodium chlorate candle, thereby per 
mitting the use of a minimum amount of flash composi 
tion and complete and adequate ignition of each subse 
quent composition as combustion proceeds following 
ignition with a consequent reduction or elimination of 
substantial dips in oxygen production during transition 
of combustion from flash composition to the cone com 
position and from the cone composition to the compo 
sition of the main body of the candle. 
As used in this specification the term “inert filler' 

shall be construed as referring to an inert filler which 
will not vaporize at the temperatures to which it is sub 
jected during the combustion process of the sodium 
chlorate candle. 
A specific embodiment of the present invention will 

now be described, by way of example, with reference 
to the accompanying drawings in which: 
FIG. 1 is a partially cut-away perspective view of the 

embodiment shown in its closed (storage) condition; 
FIG. 2 is a sectional elevation along the longitudinal 

axis of a candle container forming a part of the arrange 
ment shown in FIG. 1; and 
FIG. 3 is a fragmentary sectional plan along section 

lines A-A of FIG. 2. 
Referring first to FIG. 1 in which there is shown an 

outer canister of elongate cylindrical form closed at 
each end by a tear-off cover 2. The end covers are held 
in place by a rolled over edge 3 forming part of the 
main body of the canister and, prior to opening, the 
canister is hermetically sealed by virtue of the use of 
sealing material well known to those skilled in the art 
and placed between the main body of the canister and 
each cover 2. In this specific embodiment the main 
body of the canister is constructed of tin plated steel 
having a longitudinally extending hermetically sealed 
rolled joint and the end covers are constructed of alu 
minum. Each end cover 2 is provided with a pull tab 4 
normally laying substantially flush with the surface of 
the end cover, by means of which the end cover can be 
removed from the canister. 
Suspended within the canister by means of two pairs 

of brackets 5 and 6 is a candle container 7. Each pair 
of brackets 5 and 6 comprises two U-shaped brackets 
secured together by spot welds in a cross-configuration. 
One of the brackets of the pair of brackets 5 extends 
across the full diameter of the interior of the container 
and has longitudinally extending leg portions to locate 
the candle container 7 centrally within the canister a 
fixed distance from the adjacent end cover of the canis 
ter. The other bracket of the pair of brackets 5 extends 
across the diameter of the candle container 7 and has 
leg portions extending a short distance longitudinally 
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4 
along the candle container 7 to locate the candle con 
tainer in relation to the brackets thereby to position the 
candle container centrally within the canister. The pair 
of brackets 5 has a rectangular opening located cen 
trally therein through which projects a candle igniting 
mechanism 8. 
The pair of brackets 6 comprise two U-shaped brack 

ets spot welded together in a crossed-configuration 
with both brackets extending across the full diameter 
of the canister and with the legs of both brackets cx 
tending longitudinally along the inner periphery of the 
main body of the canister, one of the brackets having 
legs extending to the adjacent end cover of the canister 
to longitudinally locate the candle container 7 in rela 
tion to the canister. The pair of brackets 6 have a cen 
trally located circular opening through which a nipple 
9 mounted in the center of the adjacent end of the can 
dle container 7 projects to locate the candle container 
7 centrally in relation to the pair of brackets 6 and con 
sequently in relation to the main body of the canister 
1. 
Between the crossed portions of the pair of brackets 

6 and the adjacent end cover 2 of the canister is housed 
a length of polythene tubing extending from the nipple 
9 to a breathing bladder 11 and a polythene face mask 
12 connected to an outlet from the bladder 11. The 
face mask has vent holes 13 and an elastic strap 14 by 
means of which the face mask can be attached to a re 
cipient for oxygen to be supplied by the apparatus. 
The outer canister is supplied with two pressure relief 

panels 15 (one only being shown) which have weak 
ened peripheries of a nature which will permit the 
panel to be blown from the canister in the event that 
the canister becomes pressurized above a desired safe 
level. 
The candle container 7 is an elongate cylindrical con 

tainer, constructed of tin plated steel with rolled joints 
(which are not soldered or sealed), having a diameter 
of 2% inches and a length of 7 inches. Mounted on one 
end 16 of the container is the candle igniting mecha 
nism 8 and centrally mounted on the other end 17 of 
the container is nipple 9. The nipple 9 provides com 
munication between the interior and exterior of the 
container by way of a passage 18. The tubing 10 is con 
nected to the nipple 9 for communication with the pas 
sage 18. 
Referring now to FIGS. 1 and 2, the igniting mecha 

nism 8 comprises a U-shaped bracket 19 attached cen 
trally to the one end 16 of the container by means of 
a percussion cap 20. Pivotally mounted in the U-shaped 
bracket 19 is a striker 21 having a substantially pointed 
nose 22 and being spring biased by a coil spring 23 act 
ing between the U-shaped bracket 19 and the striker 21 
to bias said striker 21 toward cooperation with the per 
cussion cap 20. The striker 21 prior to use is retained 
against movement under the influence of the coil spring 
by a trigger plate 24 (only part of which is shown in 
FIG. 2 and which is shown in FIG. 1 with a portion cut 
away to show detail of the striker 21). The trigger plate 
24 has a curved portion 25 and is removed by sliding 
motion along the U-shaped bracket away from the one 
end 16 of the container 7. The trigger plate is of suffi 
cient length to engage the interior of the cover 2 adja 
cent to the trigger plate thereby to prevent accidental 
removal of the trigger plate, with the consequent re 
lease of the striker, prior to removal of that cover 2. 
Upon removal of the last mentioned cover 2, the trigger 
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plate can be pulled away from the igniting mechanism 
with the consequent release of the striker 21, which 
then under the influence of the spring 23 will strike the 
percussion cap and cause the explosion of the explosive 
housed within the percussion cap. 
Immediately adjacent the one end 6 inside the con 

tainer 7 is a copper disc 26 of substantially the same di 
ameter as the interior of the container 7, having a cen 
tral hole nine thirty-seconds of an inch in diameter 
communicating with the percussion cap and having a 
thickness of .020 inch. Adjacent the copper disc 26 is 
a longitudinally extending tubular copper sheet 27 of 
an outside diameter to fit closely within the inner pe 
riphery of the container 7, approximately 2 inches long 
and having a thickness of .020 inch. 
Coaxially mounted on the longitudinal axis of the 

container 7 is a sodium chlorate candle 28 of substan 
tially circular cross-section and having a portion 29 of 
increased diameter adjacent the one end 16. The can 
dle 28 is supported in fixed spaced relationship with the 
container 7 by glass fiber thermal insulating material 
30. Longitudinally extending and symmetrically ar 
ranged around the inner periphery of the container 7 
are four sheet metal duct members 3 (two only being 
shown). The duct members are of right angle section 
with one-fourth inch sides and with the open face of the 
angle facing the wall of the container 7. The duct mem 
bers 31 provide for circulation of hot gases within the 
container during combustion of the candle to tend to 
equalize temperatures within the container and to pre 
heat the still unburnt portion of the candle. 
Between the opening formed centrally in the copper 

disc 26 and most adjacent surface of the candle 28 ex 
tends a passage 32 formed centrally in the glass fiber 
insulation material 30. This passage 32 provides for 
communication of the heat and forces generated by the 
explosion of the explosive in the percussion cap 20 to 
the candle 29 for the purposes of igniting that candle. 
Between the end of the candle 33 remote from the 

one end 16, and the other end 17 of the container 7 
there are a plurality of layers of material in the follow 
ing order from the end 33 of the candle to the other end 
17: a layer of glass fiber 34, a layer of catalytic material 
35 known by the trade name "Hopcalite,' a layer of so 
dium hydroxide 36, a layer of glass fiber insulating ma 
terial 37 and a particle filter screen in the form of a 20 
gauge mesh 38. The 20-gauge mesh 38 is of concave 
form to leave a space between the mesh and the other 
end 17 thereby to provide a small cavity extending over 
the entire diameter of the container 7 and communicat 
ing with the passage 18 of the nipple 9. The mesh is 
supported in spaced relationship with the other end 17 
by a courser and relatively rigid piece of mesh material 
39. 
The sodium chlorate candle 28 is of a solid generally 

cylindrical form approximately 6 inches long with a di 
ameter of the main portion of the candle of approxi 
mately 1% inches. The end portion 29 of the candle is 
approximately 2% inches diameter and five-eighths of 
an inch long. The five-eighths inch dimension may be 
varied by plus or minus one-eighth of an inch while the 
other dimensions of the candle may be varied by plus 
or minus about 20%. 
The candle comprises five different compositions, 

each located in a particular Zone of the candle. Adja 
cent the percussion cap and at the outer end face of the 
end 29 of the candle there is a quantity of flash compo 
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6 
sition 40. This composition does not extend to the pe 
riphery of the candle and is concentrated towards the 
central axis of the candle. Immediately under the flash 
composition 40 is a layer of booster composition 41 
which is disposed between the flash composition 40 
and a cone composition 42. The cone composition 42 
is separated from the main body composition 44 of the 
candle by a layer of a different booster composition 43. 
The compositions 40, 41, 42, 43 and 44 are in quanti 

ties and have constituents as follows: 
2 - 3 grams of flash composition 40 (excluding the 

0.7 grams of flash composition referred to below) com 
prising, by weight: 
70% NaClO. 
10%. Fe 
10% BaC) 
10% Boron; 
2 grams of the booster composition 41, comprising, 

by weight: 
50%. Fe 
50% BaC); 
12 grams of the cone composition 42, comprising 

11.3 grams of an intermediate composition having by 
weight: 
37% NaClO 
37%. Fe 
4% BaC) 
22% asbestos (or e.g., particles of glass fiber, glass 

frit of 10 to 20 mesh) 
into which intermediate composition is added and 
mixed 0.7 grams of the flash composition as defined 
above and then is added and mixed 2% water, 

10 grams of booster composition 43, comprising, by 
weight: 
64.4% NaClO 
18.4% Fe. 
16.4% BaC) 
0.7% glass powder (purified silica 
(or e.g., particles of 
glass fiber); 

460 grams of main body composition 44, comprising, 
by weight: 
90.5% NaCO 
4.5% Fe 
4.5% Ba0. 
0.5% glass powder (purified silica) 

(or e.g., particles of 
glass fiber) 

The materials used in the compositions have particle 
sizes as follows: 
NaClO3 - 20 mesh or smaller 
Fe - finely divided (typically 400 mesh) 
BaO - finely divided (typically 400 mesh) 
Boron - very finely divided (smaller than 400 mesh) 
Asbestos - very finely divided 
Glass powder - finely divided (300 - 500 mesh). 
The candle 28 is formed by molding and compacting 

into the shape described above and shown in FIG. 2 
with the various compositions contained therein dis 
tributed as shown and described. The molding and 
compacting is achieved with the use of a resilient rub 
ber bag the interior shape of which corresponds to the 
desired shape of the finished candle. The compositions 
are placed in the rubber bag in desired relationship to 
one another and during this process the main body 
composition is first placed in the bag to occupy the de 
sired part of the bag. Following this step the composi 
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tions 43, 42, 41 and 40 are placed in order to form lay 
ers of the compositions as shown in FIG. 2. 
During this part of the construction of the candle the 

booster composition 43 is caused to be in intimate 
contact with the composition of the main body at the 
interface therebetween and some intermingling of the 
two compositions at that interface is caused to occur. 
This intermingling is achieved by producing a rough 
ened surface in the main body and gently working and 
pressing the booster composition into this roughened 
surface. A similar relationship between the interfaces 
of the flash composition 40 and booster composition 
41, the booster composition 41 and the cone composi 
tion 42, and the cone composition 42 and the booster 
composition 43 is produced. Prior to adding the com 
positions 40, 41, 42 and 43, 1% by weight of water is 
added to the mix of the main body of the candle. 
After the candle is molded into shape it is com 

pacted, in the rubber bag, in an isostatic press at a pres 
sure of between 3,000 and 5,000 lb./sq.inch. Following 
this compaction the rubber bag is removed from the 
candle and the candle is baked in an oven for a period 
sufficient to remove substantially all water from the 
candle. 
The layer of “Hopcalite' used in the candle con 

tainer 7 is a mixture of oxides of copper, cobalt, manga 
nese and silver, and forms a catalyzer for converting 
carbon monoxide into carbon dioxide. 
The sodium hydroxide layer is used to convert car 

bon dioxide flowing therethrough to produce sodium 
carbonate. 
The primary use of the apparatus hereinbefore spe 

cifically described is as an emergency source of oxygen 
capable of supplying oxygen in accordance with the re 
quirements of the United States Pharmacopaeia, ex 
cept for quantity of water vapor, at Substantially con 
stant rate of at least 6 liters per minute for a time ex 
ceeding 15 minutes. When the supply of oxygen is re 
quired, both covers 2 are removed from the outer can 
ister and the face mask 12, breathing bladder li and 
tubing 10 are removed from the canister with the end 
of the tubing 10 left connected to the nipple 9. The trig 
ger plate is then pulled free to permit the striker 21 
under the influence of the coil spring 23 to strike the 
percussion cap thereby to explode the explosive in the 
percussion cap. The energy of this explosion is trans 
mitted by way of the hole in the center of the copper 
disc 26 and the passage 32 in the glass fiber insulation 
30 to the flash composition located at the end of the 
candle 28. This heat energy ignites the flash composi 
tions which burns very rapidly and which produces suf 
ficient heat and temperature to ignite the adjacent Sur 
face material of the cone composition 42. Booster com 
position 41 disposed between the flash composition 
and the cone composition burns less rapidly than the 
flash composition and more rapidly than the cone com 
position and acts to ensure that the cone composition 
is completely and adequately ignited, thereby to ensure 
a smooth transition of combustion from the flash com 
position to the cone composition. 
The cone composition burns for approximately 25 to 

35 seconds and serves to provide sufficient heat and 
temperature to ignite the main body composition 44 of 
the candle. The booster composition 43 between the 
cone composition and the main body composition is 
slower burning than the cone composition and faster 
burning than the main body composition. This booster 
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8 
composition 43 serves to ensure that the main body 
composition 44 of the candle is completely and ade 
quately ignited, thereby to provide a smooth transition 
of combustion from the cone composition to the main 
body composition. After ignition of the main body 
composition, the main body composition burns pro 
gressively from one end to the other for a period suffi 
cient to ensure supply of the required amount of oxy 
gen, 
The barium peroxide (BaO) in the various mixes 

serves as a getter material to remove free chlorinc from 
the liberated oxygen. The oxygen leaving the candle 
contains carbon dioxide, carbon monoxide and water 
vapor. This contaminated oxygen passes, by way of the 
glass fiber insulation material, to the passage 18 and 
tubing 10, by way of the nipple 9, through the "Hopca 
lite in which the carbon monoxide is converted into 
carbon dioxide and subsequently through the sodium 
hydroxide in which the carbon dioxide is eliminated in 
favor of the production of sodium carbonate. As a final 
step before the oxygen passes into the passage 18 of the 
nipple 9 the oxygen is filtered through a layer of glass 
fiber and a twenty gauge mesh screen to remove any 
particles carried this far through the process. The oxy 
gen supplied to the face mask is physiologically accept 
able and contains a certain amount of water vapor. 
The temperature of combustion of the candle is in 

the region of 700 Fahrenheit and approximately 1,000 
Btu's per pound of oxygen are produced by the com 
bustion process. The candle is thermally insulated by 
the glass fiber with which it is surrounded and the outer 
canister is further insulated from the heat of combus 
tion by the annular air space existing between the can 
dle container and the outer canister. In use, it is to be 
preferred that the outer canister is laid with its longitu 
dinal axis substantially horizontal in order to permit 
free circulation of air between the outer canister and 
the candle container to assist in dissipation of heat. The 
outer surface of the outer canister is coated electrostat 
ically with a synthetic fiber floc which is held on to the 
canister by means of a suitable adhesive. This floc coat 
ing further serves to thermally insulate the user of the 
device from the heat generated during production of 
oxygen by the candle. The copper disc 26 and sheet 27 
partially surround the area of highest combustion tem 
peratures and heat production to act as heat sinks and 
to assist in heat dissipation. 
The apparatus of this invention is disposable and fol 

lowing use may be disposed of in any convenient man 
C. 

I claim: 
1. A sodium chlorate oxygen producing apparatus 

comprising: 
a sodium chlorate candle container, 
a Sodium chlorate candle of generally elongate cylin 

drical form housed and supported within the can 
dle container, 

a gas permeable thermally insulating material dis 
posed around the candle and supporting the candle 
in spaced relationship with the walls of the candle 
container, 

an ignition device attached to the candle container 
and adapted, upon operation, to ignite the sodium 
chlorate candle, 

an outlet passage means for permitting exit of oxygen 
from the candle container, and 
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means disposed in the path of oxygen generated by 
the sodium chlorate candle following ignition to 
eliminate substantially all carbon monoxide and 
carbon dioxide from that oxygen, 

the sodium chlorate candle comprising first, second, 
third, fourth and fifth different compositions ar 
ranged in order longitudinally along the candle 
from the point of ignition by the ignition means, 

said first composition being a rapidly burning flash 
composition having constituents given as % by 
weight as follows; 
about 69% to 70% NaC10 

about 9% to 10/2 Fe 
about 9% to 10% BaO. 
9% to 10/2. Boron; 

said second composition being a slower burning 
booster composition having constituents given as % 
by weight as follows; 
about 45 to 55 Fe 
about 45 to 55 BaO, 

said third composition being a more slowly burning 
cone composition having constituents given as % 
by weight as follows; 

an intermediate composition having 
about 36% to 37% NaClO 
about 36/2 to 37/3 Fe 
about 3% to 4/3 BaO. 
about 2/2 to 22% inert filler 

into which is mixed as a % by weight of said interme 
diate composition about 5%% to 6%% of said flash 
composition; 

said fourth composition being an even more slowly 
burning booster composition having constituents 
given as % by weight as follows; 
about 64 to 65 NaClO. 
about 18 to 19 Fe 
about 16 to 17 BaO. 
about 4 to 14 inert filler; and 

said fifth composition being the slowest burning of 
the five compositions, forming the main body and 
having constituents given as % by weight as follows; 
about 90 to 91 NaClO3 
about 4 to 5 Fe 
about 4 to 5 BaO 
about 0 to l inert filler. 

2. Apparatus according to claim 1, wherein the can 
dle comprises about 2 to 3 grams of Said flash composi 
tion, about 2 grams of said slower burning booster conn 
position, about 12 grams of said cone composition, 
about 10 grams of said even more slowly burning 
booster composition and about 460 grams of said main 
body composition. 

3. Apparatus according to claim 1, wherein the gen 
erally elongate cylindrical form includes a portion of 
increased diameter adjacent said ignition point and ex 
tending longitudinally past said first, second, third and 
fourth compositions. 
4. An apparatus according to claim 3, wherein the 

inert filler of the cone composition is asbestos, the inert 
filler of the even more slowly burning booster composi 
tion and of the main body composition is glass powder 
and wherein said five compositions have constituents 
by weight as follows: 
said flash composition, 
70% NaClO. 
10%. Fe 
10% BaC), 
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O 
10% Boron; 

said slower burning booster composition, 
50%. Fe 
50% BaC); 

said cone composition, an intermediate composition 
having 
37% NaClO. 
37%. Fe 
4%. BaC) 

22% asbestos 
into which is mixed as a % by weight of the intermedi 
ate composition approximately 6% of said flash 
composition and 2% water; 

said even more slowly burning booster composition, 
64.4% NaCIO 
8.4% Fe 
16.4% BaC) 
0.7% glass powder; and 

said main body composition, 
90.5% NaClO. 
4.5% Fe 
4.5% BaC), 
0.5% glass powder. 

5. Apparatus according to claim 1 wherein the mate 
rials used in said compositions have particle sizes as fol 
lows: 
Sodium Chlorate - At least as small as 20 mesh 
Iron - Finely divided 
Barium Peroxide - Finely divided 
Boron - Very finely divided 
Asbestos - Very finely divided 
Glass Powder - Finely divided. 
6. Apparatus according to claim 1, wherein the can 

dle is from about 4.8 to about 7.2 inches long, from 
about 1/2 to about 2 inches diameter except at the por 
tion of increased diameter, from about 1% to about 2% 
inches diameter in the portion of increased diameter 
and said portion of increased diameter being from 
about one-half to about three-fourths inch long. 

7. Apparatus according to claim 1, wherein said first 
composition is disposed at said ignition point in a layer 
of increasing thickness along a radial line inwardly to 
ward the longitudinal axis of said candle. 

8. Apparatus according to claim 1, further compris 
ing an outer canister, concentrically surrounding in 
fixed spaced relationship said candle container, includ 
ing a tubular wall portion and tear out end closures, 
said closures hermetically sealing said wall portion at 
its ends, and being arranged for easy removal when said 
apparatus is to be used to produce oxygen. 

9. Apparatus according to claim 8, wherein said igni 
tion means is inoperable until one of said end closures 
is removed and wherein the other of said end closures, 
said wall portion and said candle container define a 
face mask, breathing bladder and oxygen supply tubing 
storage chamber. 

10. Apparatus according to claim 9, further compris 
ing a face mask, a breathing bladder connected to said 
mask and an oxygen supply tubing, connecting said 
bladder to said candle container outlet passage means, 
all adapted for storage in said storage chamber. 

11. Apparatus according to claim 1, wherein said 
means for eliminating carbon monoxide and carbon di 
oxide is disposed in said candle container between said 
candle and said outlet passage means and further com 
prising a particle filter means disposed between said 
catalytic means and said outlet passage means. 
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12. Apparatus according to claim 1, wherein said terials used in said compositions have particle sizes as 
means for eliminating carbon monoxide and carbon di- follows: 
oxide from said oxygen includes, Sodium Chlorate - At least as small as 20 mesh, 
a first means for converting carbon monoxide to car- Iron - Finely divided 
bon dioxide, and 5 Barium Peroxide - Finely Divided 

a second means for removing carbon dioxide. Boron - Very finely divided ck k xk k sk 
13. Apparatus according to claim 1, wherein the ma 
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